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Abstract (Basic): TW 226478 A 

A crystalline silicon film is obtained by selectively forming 
films, particles or clusters containing nickel, iron, cobalt, 
ruthenium, rhodium, paradium, osmium, iridium, platinum, sacndium, 
titanium, vanadium, chrome, manganese, copper, zinc, gold, silver or 
their silicides in the form of island, line, stripe, dot or film on or 
under an amorphous silicon film and using them as a starting point, by 
advancing crystallisation by annealing at a temp, lower than the normal 
crystallisation temp, of an amorphous silicon. 

ADVANTAGE - A transistor whose leak current is low and a transistor 

in which mobility is high are obtained at the same time in the 

structuring and a dynamic circuit having a thin film transistor by 

selectively forming a cover film on a semiconductor layer which is to 

become an active layer of the transistor and by thermally crystallising 

afterwards. 

Dwg.1/11 

US 5403772 A 

A method of mfg. a semiconductor device comprises selectively 
forming a catalyst (2) on a substrate (1A), forming an a-Si film (1) on 
the substrate in contact with the catalyst, and annealing in an atmos. 
contg. at least one of 02,H2 and N2. This crystallises the a-Si film. 
Also claimed is a method as above in which the catalyst is Ni or 
other transition metal and the Si film is patterned into an island 



after annealing. Further claimed is a method as above in which the 
catalyst is formed after the a-Si film. 

Also claimed is a method as above in which the a-Si is mask coated 
and this coat patterned before a catalyst coating is formed, annealing 
forms a silicide layer, the coating is removed, an annealing 
crystallises the Si laterally adjacent to the silicide. 

Further claimed is a method as above in which the Si film is formed 
over the catalyst, annealed, and then partly etched. 
Also claimed is a method in which a gate insulating film and gate 
electrode are formed on the crystallised film and dopant diffused in 
using a gate mask. 

Further claimed is a method as above of mfg. a CMOS device in which 

the semiconductor film is formed only on a driving circuit of a PMOS. 

Also claimed is a method as above for mfg. a matrix type device. 

USE - For thin film transistors for liq. crystal display devices. 

ADVANTAGE - The transistors have low leak current yet high mobility 

and device area is reduced. Dwg.2B/ll 
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ABSTRACT 

PURPOSE: To provide a method of manufacturing a semiconductor element like 
a thin film transistor wherein a silicon film in an actually amorphous 
state is annealed and crystallized at a temperature lower than the 
crystallization temperature of ordinary amorphous silicon. 

CONSTITUTION: On or under an amorphous silicon 1 film, a coating film, 

particles, clusters, etc., having island type, line type, stripe type, dot 

type, and film type nickel, iron, cobalt, ruthenium, rhodium, palladium, 

osmium, iridium, platinum, scandium, titanium, vanadium, chromium, 

manganese, copper, zinc, silver, or silicide of them, etc., are selectively 

formed. By performing annealing at a temperature lower than the 

crystallization temperature of ordinary amorphous silicon 1, 

cyrstallization is progressed from the silicon 1 as the starting point, and 

a crystal silicon film 3 is obtained. A semiconductor element like a thin 

film transistor is formed by using the crystal silicon film 3. 
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t>*, 0 2 i^L^iiTf e>nfc*ss>"j ^>i3 £ 

/^-->^LT, At£¥*£#£Ii§U 1 a, 1 1 b£ft2 
/&L*: 0 f LT, RF^X^CVDS, ECR^X 

[0 0 3 1 ] $ 5,1c. MECVDSlCkoT, m& 1 x 

i o 20 - 5 x i o 20 c m" 3 F-y^ntcmz 3000- 
6oooA^^y'ja>i^Mi, :n£/^- 

->^IT, y< 13a, 13b Sr^flJtUfc. 

(03 (A) ) 

[0 0 3 2]*;, y^X^ b'-e>^(c£oT^M 

tf, NS(Ctt7*X7W> (PH 3 ) Sr. Pgnc&^TK 
v> (B 2 H 6 ) iTfiNiTFT^ito 
iJDHflffitt, 7*^7^>ttS0keV 1 S?#^>fi6 
5keVtLr; 9 $5»i;5 5 0tT4H#B7--JH"5 



(6) 4#8i¥ 7 - 4 5 5 1 9 

10 

1 4 a- 1 4 d £»fi£Ufc 0 f£teft(C *£ U-if-T - - 

^-SttffltS^S^ffl^Sut^TiS,, (H3 
(B) ) 

[0 0 3 3 ] S«fC, iS^OT F TfEHtHfilfCjBRMe 
WtMn 1 5 £ IT, /P£ 5 0 0 0 Ac7)^{tg3?tBI£:*£*6 

K >^^tClE^ - m.ffi 1 6 a - 1 6 d ^Mbfc. 
(03 (C) ) ^±WIli:J;oTTFT (iTfiNf 

liaNft^^it4 0- 6 0 cm 2 /Vs, P ^ * 
3 0-5 0 cm 2 /VsT^oL 
[0 0 3 4] H 4 Kite, 7;^-^A^W h(7)TFT^ 
gf£&C&^7c^^£^To 04 (A) Kii^T, 
fflCDXH, 02 COjH 4 A©»ofc«3f ^^K*-TS e 0® 

2 1 a, 2 1 b&Ml/fc. fit, RF 

gfl:ifl2 2^Ml/:o ^7X7CVDSS»ffl-r 
Ifi-^ttTEOS (7h7'Ih^y- 

LT, l %g^>'J a >^trr;u^ — (jp$5 0 

oo A) s^/^y^ffit«fcoT*i«b. ;n^/^-z 

>^bT^bEi-tS2 3a, 2 3b$MLfeo 
[0 0 3 5 ] *fC, 3 %©i5B^Xf 1/>?U 

a-JI/»«l:Sl, &&£nt®<hlxT, 7^ = -^AE 

jjQL, 2 2 0 VfcSLfciiC^-eHJE* — ££U ftsst 
#U 0 m A/ m 2 ^TC^ofe^C^TfSt^ML 
feo JPS2OOOA0»a8fl:«l2 4a 1 2 

4 biflWf$Li<tlfZ» (04 (A) ) 

[0 0 3 6] ^C, X^X^ F-(f>^CJ:oT^M 

di7^7^> (PH 3 ) PS(C»v?#7> (B 

2 H 6 ) £JB^fc„ ilC^Nf t^JHTFT^to 
40 JPiSamtt* 7^-X7^>^80keV, v?*7>ti6 

5keviif; 0 $ 6 (;cn^i/-f-7--W^ e: 

5 a -2 5 d£^/£b£o flUH Ufc U — +f — f±, KrF 
— if— (Kfi 2 4 8 nm) T, 2 5 0- 3 0 0mJ/ 

cm 2 OX*J^-!Baa) l/-+f-)t$ 5 ■> 3 y KS» 
Lfc. (04 (B) ) 

[0 0 3 7 ] Wtmz. il^cDT F TftsH£ra«lCjBfSI*e 
M26t LT, J?$ 5 0 0 0 A<B»{t»*IR£ii« 

50 L"f >^i£lCg£i& • H^2 7 a - 2 7 d ^^U/io 



II 

(H4 (C) ) 

-120cm 2 /Vs, Pfv^iHT5 0 — 9 0 cm 
2 /VsT^ofCo COTFTgrJB^TfffiStt 
fc->7h l^X^T** >^JE 1 7 VT6MHz, 

2 0 VC 1 1 MH z T<0»iff a*«H£*lfc 0 

[0038] mmm 2 ) is ic^ h 4 ti?«i:7 

btB^t ^5 (A) l:,fs1-J: o iz. ^«3l±tcT 
tftH-fta*K3 2 ML, $ b(CJ¥£ 2 0 0 0-3 0 
0 0A^7 : E;i'7 7Xy'j3>l3 3^iSirCo 7^ 

Mtt£EA3l*T*3^Tt> «fc^. fix, ±I2tC^b7^ 

H6 0 0t, 4^^^ — — ^h\Z^-oXT^)Vy 

[0 0 3 9] £(D£3tcLTf#5nfcJ6a>' , J:3 
>M£l^5 (B) ^^-Tcfc^tC/t^ — " >^L^Co CO 
EIcD^*^ (- y L- < teJ£{k~y^JL4£BI 

3 4 A, 3 4B(DtM) CDf>'J 3 >jRtd«- y*r)Vi£ 

?IT, S«y'Jn>««3 5A, 3 5 B£Jgfi£L>fco 

6^tiirco ^oa. sis (o tc^-refc^t^y^ h 

- e > i^iS C i o T^«« $J6« $ ^T^«««S« 3 9 
A, 3 9BWn o 2 b lf^i«3 4 0 «l 
U 3>*i? h^-J^Ml. ^Jgm^4 1 A, 4 1 
B£V — X. Hl/Oi:MlTTFT^ta a C 
COTF TrttffittH«)JP$fCit^T, y-X, FU"f> 

#»T, y-X* HK>««oS»E^«i!> 

[0 0 4 0] (|£7?g#J3) @6IC«. CMOSI0T 
F T^^^^^^ot^^^/fx1- 3 (A) tCTK-Tct 

?lc. M5 l ±fcTttiKfc:3*fll5 2 

1 0 0 0 - 1 5 0 0 A0)7 ; eJL'777y , JJ>i 
5 Z&mWlsfZo fit. ±ElC^Ufci;-5t;:fttfc<0 — 
■y ^ >!, t>b<tia<tny -5r;HftK5 4 COtfc 
JgT 5 5 0tT7- — ;U-T£o C CQI&fcJ;-? SYk 
*>U n >««5 5 d«aR<7)JP$^lRlTJitt< * ^M??^ 
f£#MU fi&YkangfrTS* 4W0)7--;H:i:o 
T, (B) IZ^-T^O IZ. 7^777">»ja>K 

tijeSy'J Z3>fCffiffcT5o 16iHkcDiifTK:«fco 
TSfl:yU3>5 9A. 5 9 B teffllCji^ 



(7) #i? 7 - 4 5 5 1 9 

12 

[0 0 4 1 ] *fC, C<75J:^fCbTS_€)tl^:3BS5/ij3 
>JK£[H6 (B) *c^-TJ;^tc^^-— >^ltS^y 
Un>ffl«5 6 SrJgfiRUfc. ca><L€r. gt£Mi£(7>fauS8 

tt'>Ul3 >fflttJBi3t*, y< hil!5 7, y-f Ml 
5 8 A, 5 8 B$r»fiJt bfco 
[0 0 4 2 ] ^E-(D«. H5 (C) (C^Tct ? Id, 

ft« 6 0 A t PS©^M«fi« 6 0 B 5 . CO 

10 mzbt. «9x«, Ni^iLTi (K-t?>^;tfX 
}i7^X7^>PH 3 ) £flHr>* 6 0 — 1 1 0 k VCDJD 

#1, WAB* 1 ?* C F-fcf >^^JXJj;y^7 >B 

2 H 6 ) £JB^. 4 0 — 8 0 k V^DiimjETr F — fc! > 

[0 0 4 3 ] F-fc!>2f*iTSL B 4 fcl^SUc U 

— tf— itG>BBftfC «J:^T, V— X, F ><7)?£t£{k£: 
43d&^, £ b(C »P B 1K6»«l 6 1 $ri««U, n>^^ 
20 F*-;U£^/&b, &Jgm£&6 2 A, 62B. 6 2 C £ 
y-X, HH>HMlTTFT^-r^) 0 

[0 0 4 4] [HJ6#l]4] @ 7 IC^H^^J^^-To * 

mmm&* ~vT)vmtT^)vy rx*>u 3 

7--M^:^ot, jeiUks-e-s^fcw-rs 

[0 0 4 51SS (n-->^7 0 5 9#) 7 0 1± 
fC, TtlfcG>»fl:3£*JBt (JP3 2 0 0 0 A) ^/V^S 

T, i$ 3 0 0- 8 0 0A. «x.«5 0 0 A©y«j3> 
17 0 3 ^/Sllfco ^X7CVDffiCJ;-3 
T»fta*K7 0 4 ^/JUfco CG>8Kk&*«7 0 4 
fi7X«^^o JP$ti 500-200 0 
fritz* t^SSv^t t?>73% — ^fccfcoTiBHU^:^ 

«3f^€>»a{k^iSfTb. JPT^St^JKHBtlBI 
rt^^O, S^KjgSfc^o CCTSl OOOAtl 

[0 0 4 6] ^©ft. fia©7*h'Jvy77^-Ig 
40 (d<toTK{ka*JR7 0 4 $:/^^-^>if Ufcp f L 
T. (JP$ 5 0 OA) 7 

0 5£^/&b£o -y^r^JR©jP$fil 0 0 AEk±&» 
ZLfrifz* (H7 (A) ) fit, f^iStT2 
5 0-4 5 0tT10-60»7--;Hfc (^U7- 
— ;Hfi) a 4 5 0tT2 0»7Z-;H^ o 

cico^^:, zxi/'j a >4 j fc^{k^^y;u® 7 

0 6«$tlL C<OJB<OiP$fi. ^U7--JW 

StA/i:B4l/a^ot. (13 7 (B) ) 
50 [0 0 4 7 ] -y^^S^lyf >^lfc. X 



(8) 



7-45519 



13 



14 



Xyft > JtJPfctWK : : 7K= 1 : 1 

0 : 1 0 <h Ufc, -y^r;WR€rl»*U^«. 5 5 0t, 
4- 8*91817--- ;H/fc 06 aft 7x-;Hg) . 
[0 0 4 8] «aft7— —^XSK^Tte^^© 

07 (o o^^co^^tcitfT-rao S2it Tx^tr 

^a^^ST»5- SB3fri, 0 7 (D) <£>J;5K:^X^ 

H^ib^s, sr>ticBft3**sftJi*©*«7 

0 7 ^iltlTyU^ >«^®K:ra/£Lfca>'5 7 = 
[0 0 4 9] Sl^SM#^ST*5^ 

3>lt7X^S7 0 4 0Iyf>!yi/-h)&«SffHi; 

[0 0 5 0] ^2<0^ffite«a&TfB¥T*9, 3eS{k7' 
(t7X- ^CQHfC^'J 3>ai^B«CBajSftT^ 

[0 0 5 1 ] fB3©XSHWHtciaH(03Ba>'U=i>l» 
ffiLfcttSSTjpfCiftAU I^]C5 0 0- 5 5 0tTl 

o-6 o Aoim^mit&mm&Mf&L. ^<d^^, &m 

<ifi«;MBaft<*ftT^5£ttT, SfcKTFTfcffi/HT 40 

to 

[0 0 5 2 ] COi^ClT^iyUnVl^/io 
©a. ^"J3>JR7 0 3 £/**— ril^Ufc. *><L 



T. T FT<D»ttJBK:JB^5fttt(0y U zi>ffi«7 0 8 
SrJBfiRbfco fit, :n^SoT, iP£ 1 2 0 0 A<D 
SKt^c^-f httl7 0 9 $^7X7CVDSl:J; 
oTMbL $ etc, » K-rfv'U =i >K (JP$ 6 0 
00A) CioTy-f Mfi7 1 0tglfflDK»7 1 
1 ^Mb, y< hi!7 1 0 <h UT^Ef^ 

6*](:^Mfe^ttl 7 0 8{:aAU, v-x/Kl/>f> 
^7 1 2 ^MU; a £<Z>». pfS • i£#^<£>30t£ 

tC, KftSSJR <#$ 6 0 0 OA) $y7X7CVDS 

(f $ 6 0 0 OA) (Ci:^T^2jgge^ 7 14, V 
-X/ F U"f >B*1 * BE ft 7 1 5 MIL ^JhcoX 
iCiot, TFT«$tlL (®7 (E) ) 
[0 0 5 3 ] 

a*, RliS^iifi, ^©ffi<D3eaft«£ii&J»^*, Tta 
F e , Co, R u , Rh, Pd. Os, I r , P 
S c , Ti. V, C r , M ru C u . Z n , A u , 
A g CD ^ n fC ffl ffl T # S C7) T £ S o 
[0 0 5 4] tfc^OHffi/SfiSfCfc^Tfi, 4> 

Sri /6KTtcB'JM-rsctA*T^S« £ G> £ <h fc: J; S 
[Hffi©B*rj:KW] 

[Eii] mm&\(DT.m(D ±mm£7jkTo as a flit 

T F T <£>S2e§) 

[EI 2] H^#JcDX:&<£t£r®[g!£^-ro (SKWlc 

^aYk-rax^) 

[03] mmm<Di:m<Dm^m^7R-ro mmmi 
mm) 

mm) 

[^6] mmm<DT.m<Dmmm^7jkTa immm3 
mm) 
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15 




16 


[B7] ^mmo)T.mcDmmm^-ro mmm^ 


3 • 




£SfB) 


4 






5 - 




1 • • • 7 ; e;l/77Xy'J 3 > 


6 • 




2 • • - fttt— y^MR 
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[B 2 ] 




[EI 3 ] 



<v— 13b 



lla-^ 



llb-^ 
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23a 



22 



[04] 
23b 



24b 



21a 
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